By considering India's 52 large urban agglomerations, this paper finds the relationship between higher level of education and poverty and inequality in urban India. Besides using city level education data from University Grants commission (UGC), the study uses two rounds of National Sample Survey (NSS) unit-level data on "consumption expenditure," and "employment and unemployment" for the year 2011-12. An empirical analysis using OLS regression method has shown that city level education, proxied by city-wise total number of PhD students enrolled in the universities, has a negative impact on city level poverty rate as seen by poverty headcount ratio, poverty gap ratio, and squared poverty gap ratio. On the other hand, city level education has a positive impact on city level inequality. City-wise work force participation rate has a negative effect on city poverty rate. The article suggests that we need appropriate city level policy to promote higher level education for reduction in city level inequality and poverty rate for sustainable urban development in India.
I. Introduction
Finding innovative methods for reduction of poverty and inequality is one of the forefront research areas in economics. There are ample evidences to show that the university system has contributed to the innovative capacity of the country over the years. There are several mechanisms through which universities spur regional innovation activity which may lead to reduction of poverty and inequality. First, university education adds to the existing regional human capital; second, universities play a significant role in attracting financial resources into the region; and research in universities will have spillovers on the regional innovation system either by bringing in new scientific knowledge or by facilitating the access to this knowledge through a wider research network of university inventors. With respect to localization of knowledge diffusion, universities have long been considered important institutions both in national and regional innovation systems (Lundvall, 1992; Nelson, 1993; Saxenian, 1985; Saxenian, 1994; Jaffe, 1989; Cowan and Zinovyeva, 2007) . Several Indian studies, for example, Datta and Saad (2011) have found that the Indian innovation system notwithstanding, there is evidence to show that the university system has contributed to the innovative capacity of India over the years, albeit in ways that are not reflected through conventional measures of innovation. Torjman and Leviten-Reid (2003) examine the theme of innovation as it relates to the goal of poverty reduction. Thapa (2013) established the link between income poverty and different levels of education in the context of Nepal. Author found that level of educational attainment is positively related with level of income. Hall and Howell-Moroney (2012) studied the relationship between poverty and capacity for innovation in the U.S. states and combined effects of poverty and innovation capacity on U.S. state economic output and employment. They found that a negative indirect effect of socio-economic need (poverty) on human and U.S. state and local financial innovation capacity, though there is no empirical link between poverty and federal financial capacity. In addition to that, they found no statistically significant evidence of the contemporaneous effect of poverty on state economic performance, holding innovation capacity constant. This suggests that poverty primarily affects state economic performance indirectly through reduction of innovation capacity.
In this perspective, the present paper tries to understand how city level education system increases city level innovation for reduction in level of poverty and inequality in urban India. For the analysis, the study uses 52 selected large cities (or agglomerations) in India as the sample.
The reasons behind consideration of these 52 cities are the following: due to city level data constrain, we use the city districts (district where the cities belongs) is used as a proxy.
Therefore, large cities stand as good proxy as it covers a large portion of a district than small city. Given the limited availability of data to measure city level innovation, the study uses three proxy variables, i.e., city-wise number of universities, city city-wise total number of PhD students enrolled in the universities, and city-wise total number of students enrolled in the universities. The data has been sourced from the reports of University Grants commission (UGC).
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Rest of the paper is organized as follows. Section 2 provides measurement of select Poverty and Inequality Indices at the City Level. Section 3 estimates the determinants of poverty and inequality in large cities in India. Finally, section 4 highlights the major conclusions and policy implications.
II. Measurement of select Poverty and Inequality Indices at the City Level
Gini coefficient is used to measure the city level inequality. On the other hand, Poverty Headcount Ratio (PHR), the Poverty Gap Ratio (PGR), and the Squared Poverty Gap Ratio (SPGR) are used to measure the city level poverty. The importance of using these three measurements of poverty is well discussed in Foster et al. (1984) and Ravallion (2004) .
Data used
The 
Status of Poverty and Inequality at the city Level
The Gini Coefficients for 52 large city districts are presented in Appendix Table 3 . Lower values of Gini coefficient are observed for the districts of Moradabad, Aurangabad, Ranchi, Jodhpur, and Salem than for the other districts considered. In contrast, the districts that have registered a higher value of Gini coefficient are Allahabad, Eranakulam, Bhopal, Durg and
Thiruvananthapuram. In addition, the standard errors for these estimates are small; thus inequality in the urban areas, as measured by the Gini coefficient, is statistically the highest for Allahabad district and the lowest for Moradabad district across districts.
The calculated values of PHR (see Appendix Table 3) show that the five city districts of Aurangabad, Nasik, Khordha, Solapur, and Allahabad occupy top ranks in descending order for higher urban poverty levels. On the other hand, the five city districts of Bangalore, Thiruvananthapuram compared to Aurangabad, Nashik, Khordha, Solapur, and Kozhikode.
Poverty level of Bangalore is the lowest among 52 large city districts as per the PHR, PGR, and SPGR. On the other hand, Aurangabad and Nashik have the highest and second highest levels of poverty, respectively, among the 52 large city districts as per the PHR, PGR, and SPGR.
However, the other 49 city districts (except Bangalore, Aurangabad, and Nashik) occupy different ranks (or different levels of poverty) according to the values of the PHR, PGR, and SPGR. For that reason, the Spearman's rank correlation coefficients (or Spearman's rho) have been calculated to examine the changing relative ranks of cities by the PHR, PGR, and SPGR.
The results do not indicate any remarkable change in relative ranking by PHR, PGR, and SPGR.
Therefore, if a city shows a higher urban poverty level than others by the calculated values of the PHR, the calculated values of PGR and SPGR would also be identical.
It has also been observed that by and large, the districts with a lower mean MPCE have higher poverty levels. For instance, the districts of Aurangabad, Khordha, Solapur, and Allahabad have a high level of poverty with a low level of mean MPCE.
III. Framework for the Estimation of Determinants of poverty and inequality in large cities in India
In Sections 2, the level of poverty and the extent of inequality in each city (proxied for the district) are measured. Also estimated in this section are the economic determinants of poverty and inequality.
Framework for Estimation of Determinants of Urban Poverty
By considering Le (2010) , we use the following regression equation model to find the determinants of urban poverty.
P i = α 00 + α 11 X 11 + α 22 X 22 + α 33 X 33 + u 11
is the poverty head-count ratio of a city; 11 refers to the city level innovation; 22 stands for the city level work force participation rate; and 33 refers to the city level inequality. Most importantly, to measure city level innovation the study uses the following three proxy variables:
First, city-wise total number of PhD student enrolled in the universities, second, city-wise number of universities, and city-wise number of student enrolled in the universities. Equation
(1) has been estimated based on the technique of OLS.
Framework for Estimation of Determinants of Urban Inequality
The following regression equation model has been used to find the determinants of urban inequality. The regression model is followed from Glaeser, et al. (2009) .
is Gini coefficient value of a city; 1 refers to city level innovation which is measured by citywise number of student enrolled in the universities; 2 stands for the city-wise work force participation rate; and 3 refers to the city poverty rate which is measured by city level poverty headcount ratio, poverty gap ratio and squared poverty gap ratio. Equation (2) has been estimated based on the technique of OLS.
Measurement of Variables and Data Sources
Appendix 1 summarizes the descriptions, measurements, and data sources of all the variables used in the OLS estimation of Equations (1) and (2).
Description of data
Appendix Table 1 presents the means, standard deviations, minimum, and maximum values for the sample used in regression analysis. Appendix Table 2 and -0.15 between city level squared poverty gap ratio and city-wise number of universities.
However, the values of correlations between the independent variables do not show the presence of multi-collinearity. In Regression (1), the result shows that City-wise total number of PhD students enrolled in the universities has a negative and significant effect (at 1 per cent level) on the city level poverty as measured by poverty headcount ratio. The finding supports the expected hypothesis and shows that a 10 per cent increase in City-wise total number of PhD student enrolled in the universities brings down the city level poverty by 2.9 per cent. This finding implies that city level innovation has a negative effect on city level poverty. The results are consistent for the regression results (4) and (7) as well. This indicates that city level innovation has a negative effect on city level poverty as reflected in poverty headcount ratio, poverty gap ratio, and squared poverty gap ratio.
Results of the Estimation
On the other hand, regressions (2), (3), (5), (6), (8), and (9) show that other two proxy variables for measuring city level innovation, i.e., City-wise number of university and City-wise number of student enrolled in the universities have no impact on city level poverty, as measured by poverty headcount ratio, poverty gap ratio, and squared poverty gap ratio. This implies that if the number of PhD student increases in a city, there would be higher innovation and reduction in city poverty level.
Regressions (1) to (9) show that city-wise work participation rate also has a negative effect on city poverty rate. For example, Regression (1) shows that 10 % increase in city work participation rate decreases city poverty rate by about 11 %. This result shows that increasing work participation rate increases income of the individual and decreases the city poverty rate. On the other hand, Regressions (1)- (3) show that city level inequality negatively impacts city level poverty. This is quite evident from the recent trend of poverty and inequality in urban India, i.e.
the increase in urban inequality and simultaneous decrease in urban poverty. Table 2 summarizes the key results from the OLS regression estimation of the determinants of urban inequality based on Equations (2) with robust standard errors in parentheses (to correct for heteroskedasticity). The results show that City-wise total number of students enrolled in the universities, which is Proxied for measuring city level innovation level, has a positive effect on city level inequality. Regression (10) shows that a 10 percent increase in city level innovation increases city level inequality by about 4.9 %. The result is consistent for regressions (11) and (12) as well. On the other hand, the results also show that city-wise work participation rate does not have any impact on city level inequality. Finally, the regression results show that city level poverty has a negative impact on city level inequality. This result is consistent with the result which is presented in Table 1 , and indicates that reduction in city level poverty leads to increase in city level inequality. 
IV. Conclusions
This paper measures the impact of city level higher education on city level poverty and inequality. It also measures the level of the city inequality and poverty to identify determinants of urban inequality and poverty by using the OLS regression estimation. For this analysis, individual level data of NSS 2011-12 on consumer expenditure and employment and unemployment are used by considering 52 large city districts in India. City level education is measured by the three proxy variables, i.e., city-wise number of universities; city-wise total number of PhD students enrolled in the universities, and city-wise total number of students enrolled in the universities. The city level data on university level education is collected from University Grants Commission (UGC) reports.
The empirical exercise shows that city level education has a negative effect on city level poverty show that education has emerged as an important factor behind higher level of inequality. It is because of highly educated workers earn more than a person who is having basic education and the differences have grown particularly over the recent decades. 3 Therefore, strong policies are needed at the city level to reduce inequality along with reduction of poverty by increasing city level higher education through promoting university education system. 
